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VAPORIZER FEATURES 

Inventors: Mengtao Pete He, Carl Triplett and Mary J. Conway 
Cross-Reference to Related Applications 

This application claims priority to United States Provisional Patent Application 
Serial No. 60/407,393 entitled "Vaporizer Features," filed August 30, 2002 and to United 
States Provisional Patent Application Serial No. 60/407,387 entitled "Wall-Mounted 
Electrical Device Having Adjustable Outlet Prongs," filed August 30, 2002 which are 
incorporated herein by reference. 

Technical Field 

This invention relates, generally, to vapor dispensing devices and various features of 
the same. 

Background Information 

Vapor-dispensing products typically include a volatizable material and a transport 
system configured to facilitate evaporation of the volatizable material into the surrounding 
air. For example, in some systems, a liquid is contained in a reservoir bottle; in others, a 
wax or gel-type material is used. The housing, which typically protrudes from a wall outlet, 
facilitates the evaporation of the volatizable material into the environment. In such devices, 
a heating element may deliver kinetic energy to molecules of the volatizable material. Such 
units are plugged into a conventional electrical outlet, thereby causing the heating element to 
heat the liquid (or wax) and cause evaporation. 

Known vapor-dispensing devices of this type may be improved in a number of 
respects. For example, various vapor-dispensing devices (e.g., room freshener's and the like) 
that interface with wall outlets may benefit from improved stability and/or improved access 
to and use of one or more of the wall outlets. It may also be desirable that refill units for the 
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device have improved features relating to stability and its "state" (e.g., the amount of 
material left in the refill). Improved fragrance delivery systems are likewise desirable. 
Additionally, it is often desirable to have improved dispensation of the material to be 
vaporized as well as having the ability to increase delivery of the material at various times. 
Still other benefits may be realized from improved indicators of the status of the dispensing 
units. Further still, benefits may be realized from the ability for the outlet prongs to adjust to 
various shaped outlet receptacles. 
[0005] Thus, there is a need for a vapor-dispensing device that overcomes these and other 

limitations of the prior art. 

Summary of the Invention 

[0006] While the way in which the present invention addresses the disadvantages of the 

prior art will be discussed in greater detail below, in general, the present invention provides 
vapor dispensing devices having improved refill units, detectors which sense changes in the 
environments surrounding the device, and optionally, make corresponding changes to the 
device and/or auxiliary devices, volatizable material delivery systems, volatizable material 
enhancers and various other features. 

Brief Description of the Drawings 

[0007] The subject invention will hereinafter be described in conjunction with the 

appended drawing figures, wherein like numerals denote like elements, and. 

[0008] FIG. 1 is an exemplary vapor-dispensing device in accordance with an exemplary 

embodiment of the present invention; 

[0009] FIGS. 2 and 3 are perspective views of housings in accordance with exemplary 

embodiments of the present invention; 

[0010] FIGS. 4A-B are perspective views of an exemplary embodiment of a housing and 

refill in accordance with the present invention; 
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[0011] FIGS. 5A-B are perspective views of the assembled housing and refill of FIGS. 

4A-B; 

[0012] FIGS. 6-8 are perspective views of various exemplary alternative refills in 

accordance with the present invention; 
[0013] FIG. 9 is a front view of a refill with an indicator in accordance with the present 

invention; 

[0014] FIG. 10 is a perspective view of an exemplary fragrance delivery system in 

accordance with the present invention; 
[0015] FIGS. 11A-C are views of an alternative refill in accordance with various aspects 

of the present invention; 

[0016] FIG. 12 is a perspective view of another exemplary embodiment of the present 

invention; 

[0017] FIGS. 13-15 are front views of faceplates used in accordance with various 

embodiments of the present invention; 
[0018] FIG. 16 is a front view of an exemplary embodiment of a refill in accordance with 

the present invention; 

[0019] FIGS. 17A-B are top and front views of an exemplary embodiment of a device 

housing for use with the refill illustrated in FIG. 16 in accordance the present invention; 
[0020] FIG. 18 is a perspective view of another exemplary embodiment of a refill in 

accordance with the present invention, 
[0021] FIG. 19 is a perspective view of another exemplary embodiment of a refill and 

housing in accordance with the present invention; 
[0022] FIG. 20 is a perspective view of an exemplary device having adjustable outlet 

prongs; 
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[0023] FIG. 21 A is a cutaway side view of an exemplary device having a rotatable outlet 

prong; 

[0024] FIG. 2 IB is a cutaway side view of an exemplary device having a translatable 

outlet prong; 

[0025] FIG. 21C-D are side and top views, respectively, of an exemplary outlet prong; and 

[0026] FIG. 22A-B are cross-sectional views of an exemplary vapor dispensing device. 

Detailed Description 

[0027] The following description is of exemplary embodiments of the invention only, and is 

not intended to limit the scope, applicability or configuration of the invention in any way. 
Rather, the following description is intended to provide a convenient illustration for 
implementing various embodiments of the invention. As will become apparent, various 
changes may be made in the function and arrangement of the elements described in these 
embodiments without departing from the scope of the invention as set forth herein. For 
example, in the context of the present invention, the method and apparatus hereof find 
particular use in connection with air freshening vaporizer systems. However, generally 
speaking, various volatizable materials such as insect repellants, deodorizers, sanitizers, 
and/or the like are suitable for use in accordance with the present invention. 

[0028] Similarly, for illustrative purposes, the present invention is oft-described with 

reference to a multiple-outlet vapor-dispensing device (e.g., a dual-outlet air- freshener) 
configured to interface, for example, with standard dual-outlet, quad-outlet, or such other 
electrical receptacles, to substantially maintain (or, indeed, augment) the functionality of the 
electrical receptacle with which the vapor-dispensing device interfaces. However, it should 
be appreciated that the description herein may likewise be adapted to be employed with 
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alternatively configured devices having different shapes, components, plugs, and the like and 
still fall within the scope of the present invention. 

[0029] That being said, FIG. 1 illustrates, an exemplary vapor-dispensing device 100 

configured to attach to an electrical receptacle 160. In general, vapor-dispensing device 100 
suitably comprises a housing 110, at least one plug 141, two device outlets 131 and 132, and 
a fragrance delivery system 120. 

[0030] With reference to FIGS. 1-4, and in accordance with various exemplary embodiments 

of the present invention, housing 110 comprises a front surface 211 and a back surface 312 
separated by a thickness T. The front 211 and back 3 12 surfaces may generally conform to 
the geometry of the mating electrical receptacle 160 (and/or a face-plate associated with 
electrical receptacle 160), or may have any convenient shape. For example, a rectangular 
housing 1 10 may be configured to be approximately the same size as a standard rectangular 
wall plate for a duplex electrical receptacle (e.g., 160). The use of approximately similar 
dimensions for the height and width of housing 1 10 as on electrical receptacle 160, and the 
use of a narrow thickness T, aids in reducing the visibility (or increasing the "discreteness") 
of vapor-dispensing device 100. In accordance with this illustrative embodiment of the 
present invention, vapor-dispensing device 100 is configured such that, when connected to 
electrical receptacle 160, vapor-dispensing device 100 generally mimics a standard wall 
outlet plate so as to make the device less noticeable to those in the vicinity of the device and 
to allow functional access to one or more outlets of electrical receptacle 160. 

[0031] Additionally, in accordance with various embodiments and with particular reference 

to FIGS. 4A-B, vapor-dispensing device 100 further comprises a refill 250 (e.g., a fragrance 
refill) which suitably interconnects with housing 110 in an assembled form. Briefly, 
however, it is worth noting that in accordance with various alternative embodiments of the 
present invention, vapor-dispensing device 100 may comprise any number of structures, 
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including comprising a single, unitary structure. For example, while the presently described 
embodiment comprises housing 1 1 0 which serves to facilitate connection to the wall outlet 
and heating of the material provided in refill 250, in various other embodiments, housing 
1 10 and refill 250 might have different roles, i.e., they may act cooperatively to provide heat 
for volatilization and/or fragrance and heating elements may be reversed on the structures. 
Further still, alternatively, device 100 may comprise a single, unitary structure with all 
vaporization elements integrated into one unit. For example, in various non-limiting 
embodiments, device 100 may comprise the wall outlet itself; that is, device 100 may take 
the place of the wall plug device and faceplate and be integrated with the wall. 
[0032] That being said, in the presently described embodiment, housing 110 suitably further 

comprises an outlet structure 230 substantially centrally located on front surface 211. 
Generally speaking, outlet structure 230 is a block- like configuration of built up material for, 
as described below, receiving refill 250. Additionally, in accordance with various 
embodiments of the present invention, outlet structure 230 surrounds electrical outlets 231, 
232, which are preferably located in a substantially similar location as the outlets of a 
standard wall outlet. Outlet structure suitably facilitates the interconnection of housing 110 
and refill 250, as well as, in various instances, the ability to provide power to other devices 
through outlets 23 1 , 232. 

[0033] In the present exemplary embodiment, outlet structure 230 extends from front surface 

211a distance of about 5 cm, though this is merely exemplary and any value may be chosen 
such that a low-profile nature of device 100 is maintained. Similarly, outlet structure 230 
may be suitably configured in any number of shapes and likewise may comprise any number 
of distinct projecting structures. For example, in the presently described embodiment, outlet 
structure 230 comprises one structure which surrounds both outlets and has. a substantially 
rectangular shape with rounded corners. However, outlet structure 230 may also comprise 
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many variants of shapes. For example, outlet structure 230 may be suitably configured with 
an "hour-glass," "circular," or "triangular" configuration or the like. Similarly, rather than 
outlet structure comprising one unitary structure surrounding both outlets, outlet structure 
230 can comprise two or more separate and distinct structures, each surrounding another 
outlet. Likewise, those separate structures themselves can have any number of 
configurations and shapes. Moreover, outlet structure 230, as shown in the illustrated 
exemplary embodiment, need not have any outlets but rather may simply cover the wall 
outlets. 

[0034] Now, in accordance with the presently described illustrative embodiment, refill 250 

is suitably configured with a shape and size such that it can be assembled to housing 1 10 in a 
manner which facilitates the minimizing of the likelihood of being noticed by those in the 
vicinity of vapor-dispensing device 100. For example, in the present exemplary 
embodiment, refill 250 has a substantially rectangular shape corresponding to housing 110 
(similar to a standard wall outlet plate). 

[0035] In accordance with various embodiments of the present invention, refill 250 has a 

configuration typically having at least one lateral support surface 251 and at least one 
longitudinal support surface 252 for stabilizing, guiding and/or retaining of refill 250. For 
example, in the embodiment illustrated in FIGS. 4-5, refill 250 comprises an aperture 260 to 
facilitate connection to housing 110. In this exemplary embodiment, aperture 260 extends 
all of the way through refill 250, though in various alternate embodiments, to facilitate the 
above-mentioned interconnection, aperture 260 may only extend partially through refill 250. 
Preferably, aperture 260 is of substantially the same size as outlet structure 230. Thus, in 
accordance with various embodiments of the present invention, refill 250 can be placed over 
outlet structure 230 to form the assembled vapor-dispensing device 100 of FIGS. 5A-B. 
Thus, the presently described embodiment of refill 250 has two lateral support surfaces and 
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two longitudinal support surfaces. That is, as in the above described embodiment, the 
portions above and below aperture 260 act as lateral support surfaces 251 and the portions to 
the right and left of aperture 260 act as longitudinal support surfaces 252. However, other 
embodiments having similar support surfaces are contemplated in accordance with the 
present invention. For example, with reference to FIGS. 6-8, refill may have an "L-shape" 
(FIG. 6), a "horseshoe" shape (FIG. 7), a "C-shape" (FIG. 8) or any number of alternative 
shapes having the support described herein. 

[0036] Further, in accordance with various aspects of the presently described embodiment, 

refill 250 may have various features. For example, refill may include various indicators for 
determining the "state" of refill 250. In one context, indicators comprise a "use cue" which 
indicates the amount of volatizable material left in refill 250. Alternatively, "use cue" may 
provide the ability to determine which volatizable material (e.g., in embodiments containing 
more than material) is currently being dispensed. 

[0037] For example, in accordance with various aspects of the presently described 

embodiments and with reference to FIG. 9, refill 250 comprises use cue in the form of a 
translucent to clear window 910, comprising anywhere from a portion of refill 250 to the 
entirety of refill 250. Window is preferably located longitudinally coincidental with refill 
250 such that the amount of material within refill 250 can be observed from an empty to near 
empty state, to a full to near full state. Similarly, in accordance with alternative aspects of 
use cue, the indicator may comprise a level which moves up and down refill 250 in a manner 
corresponding to the amount of material present in refill 250. Such embodiments may 
embody floats and corresponding gauges similar to those found in fuel tanks. 

[0038] That being said, in any event, it should thus be appreciated a refill in accordance with 

the present invention may be suitably configured to have a number of indicating aspects now 
known or as yet unknown. 
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[0039] In this regard, while the illustrated embodiment is characterized by a generally 

rectilinear shape, it will be understood that the present invention is not so limited. In various 
exemplary embodiments, the front 211 and back 312 surfaces may be different in height and 
width from each other, and/or from the electrical receptacle 160. Similarly, in accordance 
with various embodiments of the present invention, device 100 has a generally discrete 
nature often having exemplary features such as having symmetry within and without the 
faceplate to which device 100 is inserted, having corners blend into the wall to which device 
100 is attached, or otherwise mimic typical standard wall outlets. These and other features 
are described in the U.S. Patent Applications mentioned and incorporated by reference 
above. 

[0040] In accordance with various exemplary embodiments of the present invention, vapor- 

dispensing devices 100 include various activating mechanisms which cause such devices to 
begin dispensing fragrance, release dispensing fragrance, increase or decrease dispensation 
and/or change the dispensation of the fragrance (or other material to be delivered). 

[0041] For example, in various exemplary embodiments of the present invention, the 

housing may be configured to facilitate heating of a volatizable material provided by 
fragrance delivery system 120. Housing 1 10 may comprise a heating element that suitably 
assists in vaporizing the volatizable material from fragrance delivery system 120. In this 
embodiment, the heating element may comprise a resistance-type heating element, 
preferably of a printed-substrate circuit, though generally speaking, any mechanism that 
assists in volatizing the material from fragrance delivery system 120 may, typically through 
kinetic energy, be a "heating element". Additionally, momentarily, it should be noted, that 
in various alternative embodiments of the present invention, vapor-dispensing device 100 
may be a "passive" vaporizer. Stated otherwise, the material of fragrance delivery system 
120 may volatize merely by exposure to ambient conditions (e.g., room temperature). Thus, 
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no heating element may be required. Fragrance delivery system 120 may also comprise 
other material delivery systems such as, for example, gel and/or membrane type fragrance 
dispensers. In such cases, the volatizable material might be in a "gel" and/or semi- 
permeable solid form that dispenses through mechanisms such as sublimation. Thus, it 
should be appreciated that any fragrance delivery mechanism now known or as yet unknown 
in the art can suitably be configured to be used in the present invention. 

Heating elements may be suitably configured to be adjustable to varying 
temperatures. In accordance with various aspects of the present invention, a switch may also 
be suitably configured to control the varying temperature of a heating element and/or 
provide the ability to turn the unit ON and OFF. For example, with momentary reference 
back to FIG. 5, in one exemplary embodiment of the present invention, switch comprises a 
slide-type control 550. Similarly, dispensers having variable temperature control can 
provide the ability to increase or decrease the amount of fragrance dispensed depending on 
the intensity and strength of heat provided by heating element, user desired performance, 
room size and the like. 

Alternative embodiments of the present invention, activating mechanisms which 
cause vapor-dispensing devices to begin dispensing fragrance or cease dispensing fragrance, 
increase or decrease dispensation of fragrance and/or change the fragrance. 

For example, in one exemplary embodiment of the present invention, device 100 may 
be configured with a timing device which activates device 100 at pre-determined intervals. 
For example, in the context of an in-home use, timer may be suitably set to activate device 
100 when people are most likely to be in the vicinity of device 100. Timer may comprise 
any suitable (e.g., known or as yet unknown) analog or digital-type chronometer for keeping 
track of time and which is capable of activating and/or deactivating, at pre-determined 
intervals. 
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[0045] Thus, when such timing devices are used, while people are at work (e.g., from 

morning until evening), timer may be set to activate device 100 when they are expected 
home (evening), and deactivate device 100 when they are expected to leave (morning). In 
this regard, benefits such as fragrance conservation, extending the life of device 100 and/or 
reducing or preventing unneeded build-up of the volatized material are provided. 

[0046] Similarly, device 100 may also be configured with a variety of altered environment 

detectors which selectively activate various components of device 100 under a variety of 
pre-determined circumstances. Such detectors generally include any of various photo-, 
infrared- or other cell-type detectors which are capable of detecting motion, heat, light or 
other changing conditions. For example, in one exemplary embodiment of the present 
invention, a motion or heat sensor which senses the presence or lack thereof of people (or 
other living beings) in proximity to device, may be integrated with device 100. In this 
context, when sensor does not detect the presence of people, sensor deactivates device 100, 
when sensor senses people, sensor activates device 100. Thus, when a person moves into 
proximity with device 100, device 100 will be activated and dispense fragrance (or other 
volatizable material, such as, in the case of animals, a deodorizer). When sensor no longer 
detects a person in proximity to device 100, device 100 is deactivated, again conserving 
fragrance or preventing unneeded build-up of the volatized material. 

[0047] Vapor-dispensing devices 100 containing detectors in accordance with the present 

invention may have additional aspects or uses as well. For example, detectors may comprise 
sensors which activate other auxiliary devices, appliances or the like, either in conjunction 
with, or separate from device 100 itself. For example, sensors may activate a light separate 
from (such as a table lamp) or integrated with (such as a built-in "nightlight") device 100 
when motion in proximity to device 100 is detected. In any event, it should be apparent that 
the foregoing are merely exemplary, and as such, are examples of alternative aspects of the 
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present invention which cause activation/deactivation of device 100 and/or auxiliary aspects 
of device 100 depending on changes in the ambient environment surrounding it. 
Accordingly, other aspects along such lines and falling within the scope of the present 
invention are potentially limitless in nature. 
[0048] In various exemplary embodiments, vapor-dispensing device 100 is suitably 

configured with other improved features. For example, various benefits may be realized 
through optimized selection of wicking materials for fragrance delivery system 120. For 
example, in the present exemplary embodiment, fragrance delivery system 120 comprises 
wicking structure (such as that illustrated in FIG. 10) in communication with an eminator 
pad having an enlarged surface area and configured from a porous material. For example, 
eminator pad (and as described below, various wicks) may comprise materials including 
nylon, porous plastics, various natural and synthetic fibers or other suitable materials, 
generally being characterized by having pore sizes in the range of about 10 to about 30 
microns and void volume ratios of about 30% to about 40%, such that fragrance delivery 
from pad 410 ranges from about 15 mg/hr to 25mg/hr at 50 degrees Celsius and about 35 to 
about 45 at 60 degrees Celsius. It should be appreciated, however, that alternative materials, 
pore sizes and void volumes may be selected depending on the desired fragrance delivery 
ranges are obtained for given temperatures. 
[0049] Additionally, in various exemplary embodiments of the present invention, the 

physical configuration and components of fragrance delivery system 120 may also provide 
improved fragrance delivery. For example, FIG. 10 illustrates an exemplary fragrance 
delivery system in accordance with the present invention. Fragrance delivery system 120 
comprises a chamber 405, an eminator 410, and first and second wicks 415, 420 ("noodles"). 
In this embodiment, chamber 405 is configured to contain a volatizable material 425 
contained therein. For example, chamber 405 may be configured as a liquid filled reservoir, 
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which is functionally similar to the reservoir bottles of now known vaporizer refill bottles. 
In such configurations, chamber 405 has a hollow section filled with, for example, a scented 
oil that is vaporized from fragrance delivery system 120. 

[0050] Eminator 410 is configured to receive volatizable material 425 and to facilitate the 

dispersion of said material to the surrounding environment. For example, as described 
above, eminator 410 may draw volatizable material into a region that can be heated by a 
heating element. Eminator 410 may be configured to be proximate to a first point 430 on 
first wick 415 and to a second point 435 to second wick 420 such that material 425 can 
transfer to eminator 410. For example, in many embodiments such proximity may require 
actual contact, though it should be understood that in various other embodiments, 
"proximity" encompasses non-contact, where eminator 410 and wicks 415, 420 are near 
enough to facilitate material 425 transfer. In this manner, eminator 410 receives volatizable 
material 425 through such mechanisms as the wicking of volatizable material 425 from 
chamber 405. As mentioned above, in various embodiments, first and second wicks 415, 
420 may be made, for example, of a porous material such as graphite, porous plastic or other 
fibrous materials. Additionally, in various embodiments, multiple chambers, each 
containing a distinct material, may be provided for dispensing a different (or additional) 
volatizable material and is suitably accessed by each wick. 

[0051] Similarly, the shape and/or size of fragrance delivery system 120 may change 

fragrance delivery characteristics. For example, in the presently described embodiment, 
eminator 410 preferably has an area configured to absorb and transport material 425 evenly 
over its surface. In this exemplary embodiment, the area of eminator 410 is selected based 
upon characteristics including, among others, fluid transfer rates from wicks 415, 420, the 
rate at which material 425 wicks through eminator 410, the rate at which material 425 
volatizes from eminator 410 and the like. 
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[0052] In the presently described embodiment, using a liquid scented oil, eminator 410 is 

rectilinear, having a length (1) of about 6 cm and a height (h) of about 1.5, giving eminator a 
total surface area (including both sides of eminator 410) of about 9 sq. cm. In the same 
embodiment, wicks 415, 420 have generally rectilinear shapes as well, having lengths (1) of 
about 10 cm and widths (w) of about 0.5 cm. 
[0053] It will be appreciated that with various alternative embodiments of the present 

invention, fluid transport system 120, eminator 410 and/or wicks 415, 420 may have other 
than rectilinear shapes (and still have the same surface area) and likewise, may have similar 
shapes, but different surface areas, yet still fall within the ambit of the present invention. 
[0054] For example, FIG. 16 shows an alternative fluid transport system in accordance with 

the present invention. In this embodiment, refill 250 comprises a "tube" like reservoir 270 
for containing material 425. Tube is configured to be placed in housing 1 10 of device 100, 
which in various embodiments, allows easy refilling of the device 100 and/or facilitates 
control of intensity, for example, through adding varying numbers of tubes to housing 110. 
For example, FIG. 17 illustrates an exemplary housing 110 configured for retention of refills 
in tube shaped recesses 300. As illustrated, housing 110 is suitably configured for retention 
of two refills, though it should be apparent that housing 110 may be configured with 
additional or fewer recesses 300 depending on various applications of device 100. Similarly, 
regardless of the number of recesses 300, such configurations may have additional benefits 
of allowing a user of device 100 to vary the number of refills placed in housing 1 10 to vary, 
among other aspects, intensity/amount of material 425 diffused. Additionally, as described 
in more detail below, various re-sealable access mechanism may be provided which can be 
opened for insertion of refills, and closed once refills are inserted. 
[0055] In various exemplary embodiments, a stopper 280 is provided for maintaining 

material 425 in reservoir 270. Stopper 280 is preferably comprised of a material capable of 
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transporting material 425 to the environment surrounding refill 250, thereby performing 
similar to eminator 410 in the embodiment described above. In the a preferred embodiment, 
stopper 280 comprises a plug-like element formed from porous plastic, though any number 
of now known or as yet unknown materials, typically having void volumes and pore sizes 
selected as described above may likewise be substituted. Additionally, with momentary 
reference to FIG. 18, stopper comprises a plurality of "fins" compressed together. Similar to 
the porous plastic plug, fins suitably allow the transport of material 425 from reservoir to the 
ambient environment where material is volatized. 

In accordance with another aspect of the present invention, refills 250 may comprise 
other retaining vessels for containing material 425. For example, with reference to FIG. 19, 
refills 250 comprise puck shaped vessels. In this embodiment, pucks 250 contain a gel type 
air freshener, though, in various alternative embodiments, pucks 250 may contain various 
others forms of material 425. Similar to the embodiments described above, housing 110 is 
configured to receive one or more of pucks 250, and, as described above, may allow a user to 
select the number of pucks 250 placed in device 1 10 to, among other things, control intensity 
and amount of material 425 dispersed. 

It should thus be appreciated that refills 250 generally comprise many known or as 
yet unknown configurations which are capable of retaining a material to be volatized (e.g., 
gel, liquid, oil, etc.), yet allowing passage as desired to a surrounding environment. 

In accordance with various embodiments, and with exemplary reference to FIGS. 16 
and 18, one or more dip sticks 290 is provided for assisting in the transport of material 425 
to stopper 280, similar to wicks 415, 420 described above. In the presently described 
embodiment, dip stick 290 has a thin, string-like configuration which transports material 425 
to stopper 280. 
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[0059] Optionally, in various exemplary embodiments, in the context of 

activation/deactivation of device 100, a transport inhibitor may be provided for preventing 
volatizable material 425 from passing from chamber 405 to eminator 410 (e.g., via wicks 
415, 420) until a desired or proscribed time. For example, prior to use of device 100 (e.g., 
during shipping or storage), it is often desirable to limit or prevent the transfer of volatizable 
material 425 between to eminator 410. In accordance with the present optional aspect of the 
invention, a structure comprised of a material impermeable to volatizable material 425 
prevents the passage of material 425 from passing to either wicks 415, 420 (and thus to 
eminator 410) and/or to eminator 410. For example, the impermeable structure prevents 
contact between eminator 410 and wicks 415, 420, for example at contact points 430, 435, 
thereby preventing the passage of material 425 from chamber 405 to eminator 410 via wicks 
415, 420. However, when the structure is removed, contact between eminator 410 and wicks 
415, 420 occurs and transfer of volatizable material 425 likewise can occur. Similarly, it 
should be appreciated that placing the impermeable structure directly between wicks 415, 
420 and the actual material 425 in chamber 405 likewise ultimately prevents the passage of 
material 425 to eminator 410. 

[0060] In the presently described exemplary embodiment, the impermeable structure 

comprises a "rip-cord" device 440A, 440B which is impermeable by volatizable material 
425 (e.g. plastic, metal foil or the like) is placed at contact points 430, 435. Rip-cord 440A, 
440B comprises a protrusion (441), such as a grasping tab, which can be grasped by the user 
and pulled clear of fragrance delivery system 120, thereby allowing the passage of material 
425 to eminator 410. It should be appreciated that in its various embodiments, multiple rip- 
cords may be needed, generally determined by the number of contact points and/or ideal 
placement of structure for blocking the passage of the volatizable material. Additionally, in 
accordance with various embodiments, rip-cords may be removed by a number means, 
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including one protrusion for grasping which removes all rip-cords, or multiple protrusions, 
depending on which rip-cords are intended to be removed. 

Similarly, in embodiments where rip-cords are selectively removed, benefits 
including a choice of dispensation of volatizable material can be realized by the removal of 
the selected rip-cord. For example, in the context of a fragrance vaporizer, multiple scents 
may be dispensed depending on the choice. Likewise, after the vacating of one chamber has 
occurred, device 100 can have continued use by the removal of another rip-cord, thereby 
providing passage of volatizable material from another chamber. 

In accordance with another aspect of the present invention, as mentioned briefly 
above, the configuration of housing 110 and/or refill 250 may allow selective access to 
facilitate the placement of refill 250 in housing 110 and/or provide access to transport 
inhibitor. For example, with reference to FIGS. 11A-C, refill 250 further comprises access 
to transport inhibitor through a door 251 connected to refill 250 by hinge(s) 252. In this 
embodiment, door 251 is proximate to transport inhibitor (rip-cords) such that when door 
251 is opened, rip-cords are accessible for removal. Optionally, door 251 is proximate to 
eminator 410 (as in the illustrated embodiments), thereby providing further benefits such as 
exposure to the environment. Further still, with reference to the same FIGS., when door 251 
is in an open position, refills 250 are suitably insertable/removable. 

Further, door 251 may provide easier access for the purpose of filling refill 250. For 
example to fill, door 251 is opened and volatizable material is inserted into refill 250. 
Additionally such access may also provide the ability to ensure proper placement of wicks 
and eminator, as discussed above. 

Further still, in embodiments similar to those described above, door 251 may provide 
further features relating to activation and/or safety. For example, the opening or closing of 
door 251 may selectively close the circuit containing the heating element. For example, the 
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opening or closing of door 251 may selectively close the circuit containing the heating 
element. For example, closing door 251 may close the circuit, thereby allowing heating 
element to be activated; thus, heating element would only operate when closed, thus 
improving safety. 

[0065] Lastly, it should be noted that though access is provided through a "door" in the 

embodiments discussed above, any mechanism which provides such access, and not 
necessarily a "door" in its ordinary context falls within the meaning of "access" in the 
context of the present invention. 

[0066] In accordance with still another aspect of the presently described embodiment, 

orientation of wicks 415, 420 suitably provide the ability for fragrance delivery system 120 
to operate in multiple/non-standard positions. For example, as can be gleaned from the 
embodiment illustrated in FIG. 10, in the vertical position shown, wicks 415, 420 allow 
passage of volatizable material 425 upwards to eminator 410. However, in non- vertical 
positions, such as where the outlets into which vapor-dispensing device 100 is plugged is not 
oriented vertically, wicks 415, 420 still remain in substantial contact with volatizable 
material 425, thus still providing the passage of volatizable material 425 to eminator 410, 
thereby allowing fragrance delivery system 120 to operate in a variety of non- vertical 
positions. 

[0067] In accordance with the presently described illustrative embodiment, fragrance 

delivery system 120 is suitably configured to have the shape and size of housing 110 such 
that it can be assembled to housing 110 in a manner that facilitates the minimizing of the 
likelihood of being noticed by those in the vicinity of vapor-dispensing device 100. For 
example, as described above in the present exemplary embodiment, fragrance delivery 
system 120 has a substantially rectangular shape corresponding to housing 110 (similar to a 
standard wall outlet plate). Additionally, the presently described embodiment may suitably 
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exhibit improved stability, and/or facilitate the interaction of heating elements (to the extent 
that heating elements are included in vapor-dispensing device 100) with fragrance delivery 
system 120. 

[0068] In accordance with further aspects of the present invention, benefits may be obtained 

through the configuration of device 100 itself, for example, through the addition and 
configuration of vents on housing 1 1 0, refills for device 1 00 and/or other components of 
device 100. For example, with momentary reference to FIGS. 4B and 12, housing 110 is 
suitably configured with vents 315 which allow passage of volatilized fragrance from device 
100. In this exemplary embodiment, vents 315 are preferably located in proximity to an 
emanating pad (or other fragrance deliverer) on an upper surface 316 of housing 110. 
However, it should be appreciated that in alternative embodiments, vents 315 may be 
situated on other components of device 100, particularly, in cases where the fragrance is 
emitted elsewhere on device 100. For example, in some instances, fragrance may be emitted 
directly from refill units for device 100, and to facilitate the same, vents 315 are located on 
such refills. 

[0069] Accordingly, vents in accordance with the present invention may take a number of 

configurations, and may provide various benefits, including improved dispensation of 
fragrance from device 100 through mechanisms including faster fragrance transport to the 
ambient environment. 

[0070] In accordance with another exemplary embodiment of the present invention, 

additional fragrance dispensation improvements may be obtained through fragrance boosting 
mechanisms used with or without improvements to vents and fragrance delivery systems. In 
this context, fragrance boost mechanisms generally comprise structure which improves 
fragrance dispensation into the ambient environment under circumstances including 
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improved or heightened steady delivery over time and/or one-time fragrance intensifying 
"boosts." 

[0071] For example, in accordance with an exemplary embodiment of the present invention, 

fragrance boosting mechanism may comprise a fan, which upon activation, increases air flow 
in the vicinity of fragrance deliver system 120, thereby increasing the dispensation of 
fragrance from device 100. In accordance with various aspects of such embodiments, the fan 
may be selectively operated to increase fragrance dispensation. For example, through use of 
an ON/OFF switch, when switched to an "ON" position, the fan is active, thereby increasing 
fragrance dispensation for sustained intervals. Alternatively, the fan may be turned ON 
briefly, for momentary boosts in the intensity of fragrance dispensed. Optionally, in 
connection with various exemplary embodiments, fan may be activated by the 
aforementioned altered environment detectors (e.g., motion sensors) when environment 
altering conditions (e.g., people present near device 100) occur. 

[0072] In accordance with alternative embodiments of the present invention, "boosting" may 

occur through alternative mechanisms. For example, use of a transport mechanism may 
nearly instantly release an increased amount of fragrance. Such mechanisms may comprise 
pressurized, aerosol type mechanism built in to device 100, which, when activated propel a 
substantially instantaneous burst of fragrance. Such aerosol device are typically powered by 
a pressurized container which ejects from fragrance (e.g., from a main fragrance reservoir of 
device or an alternative, supplemental reservoir) into the ambient environment. However, 
alternatively, rather than using a pressurized container, the transport mechanism may 
comprise a mechanical type pump and spray apparatus (such as those known in the art) 
which transports fragrance from a reservoir by mechanical activation (e.g., pressing a pump). 
In any event, it should be appreciated that any device now known or as yet unknown, and 
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variations of the same, which is capable of momentarily delivering a burst of fragrance falls 
within the scope of the present invention. 

[0073] Housing 110 may be configured in various ways for attachment to electrical 

receptacle 160. In an exemplary embodiment of the present invention, housing 110 is 
configured to be attachable to electrical receptacle 160 via one or more plugs (e.g., plugs 141 
and 142 shown in FIG. 1). For example, with reference back to FIGS. 3-5, a first plug 341 is 
suitably configured to extend from the back surface 3 12 of housing 110. A second plug 342 
may also be configured to extend from the back of surface 312. In this illustrated 
embodiment, first and/or second plug(s) 341 and 342 comprise conventional (and/or 
standardized) two prong plug(s) configured to be inserted into a standard duplex electrical 
receptacle. In general, however, the plugs may comprise any suitable male or female 
component (whether electrically functional or non- functional) configured to interface with 
corresponding structure within electrical receptacle 160. 

[0074] Housing 110 may also be attached to electrical receptacle 160 via a suitable fastener 

(e.g., a conventional screw) located, for example, at the center or ends of the electrical 
receptacle. In another example, clips, Velcro brand fasteners, snaps, and/or the like may be 
suitably used to attach housing 1 10 to electrical receptacle 160. 

[0075] Device outlets 131 and 132 are generally configured to mirror the functionality 

provided by the type (or types) of outlets 171 and 172 disposed within receptacle 160. The 
use of device outlets 131 for electrical needs thereby increases the inconspicuousness of 
vapor-dispensing device 100. For example, the illusion that vapor-dispensing device 100 is 
merely a typical outlet is maintained by allowing other devices (e.g., lamps, televisions, 
clocks, etc.) to be plugged into the same outlet. For example, outlets 171 and 172 may 
correspond to standard two-pronged electrical AC outlets found in many homes. In this case, 
it may be advantageous to likewise configure housing 110 to include standard two-pronged 



1399025 



21 



EXPRESS MAIL NO. EV325935869US 



electrical outlets 131 and 132 which substantially correspond in location in geometry to that 
provided by receptacle 160. 
[0076] Device outlets 131 and 132 may be electrically coupled to corresponding outlets 171 

and 172, or may configured with any suitable electrical topology that provides the desired 
functionality of device 100. For example, a single plug 141 may be configured to be 
electrically coupled to more than one device outlet (e.g., 131 and 132) in housing 110. 
Furthermore, additional plugs may be configured, in various combinations, to be electrically 
coupled to one or more device outlet(s). In one exemplary embodiment of the present 
invention, first plug 341 is configured to provide power from first receptacle outlet 171 to 
two or more device outlets (e.g., 131 and 132). In another exemplary embodiment of the 
present invention, first plug 341 is configured to provide power from receptacle outlet 171 to 
first device outlet 231, and second plug 342 is also configured to provide power from 
receptacle outlet 172 to device outlet 232. 

[0077] An exemplary beneficial aspect of the above-described embodiments having 

functional outlets includes the ability to stack dispensing devices. That is, as each unit 
mimics the outlet unto which it is connected, additional devices can be plugged into already 
inserted devices, thereby providing the ability to stack the devices and, among other things, 
obtained enhanced delivery of the material to be dispensed, create combinations of material 
to be dispensed and the like. 

[0078] Alternatively, one or more plugs may be non- functional (or "dummy" plugs). Such 

non-functional plugs, which may comprise any suitable plastic or other insulating material, 
may provide structural support of the vapor-dispensing device. Alternatively, a metallic 
material may be used for the non-conducting plugs to the extent that the non- functional plug 
is configured such that a circuit is not formed by that plug. 
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[0079] As mentioned above, electrical receptacle 160 may include any standard wall outlet 

fixture configured for receiving electrical plugs, such as plugs provided on one end of a 
power cord. In the above-described embodiments, electrical receptacle 160 comprises two 
or more outlets 171 and 172. For example, FIG. 13 illustrates an exemplary electrical 
receptacle 560 comprising a face plate 561 and two or more outlets (e.g., 562, and 563). 
Face plate 561 may comprise openings suitable for exposing one or more outlets. Various 
styles and designs of face plates may be used. 
[0080] Electrical receptacle 160 may also comprise various numbers of outlets. With 

reference to FIG. 14, an exemplary dual outlet electrical receptacle 600 is illustrated. With 
reference to FIG. 15, an exemplary four outlet electrical receptacle 700 is illustrated. Other 
outlet numbers and arrangements may suitably be used. The number of device outlets 131 
may not correspond to the number of electrical receptacle outlets provided on the housing. 
For example, two electrical receptacle outlets may be covered and four device outlets 
provided for use. Thus, vapor-dispensing device 100 may serve as an adapter splitting one 
plug into two or more device outlets. 
[0081] In accordance with additional aspects of various embodiments of the present 

invention, an electrical device for insertion into an electrical receptacle which is capable of 
adapting to receptacles of varying sizes and dimensions. Briefly, as used herein "adaptive" 
refers to the ability to adjust to fit a differently sized or spaced receptacle, and as such, shall 
be synonymous with "adjustable" and other like meaning terms. 
[0082] For example, with reference to FIG. 20, an example of a wall-mounted device 20000 

(such as an air freshener, battery charger or the like) in accordance with the present invention 
suitably includes a housing 2001 and two or more outlet plugs 2002 and 2003 capable of 
electrically interfacing with an electrical receptacle having two or more outlets. For 
example, the non-limiting embodiment shown in FIG. 2004 is a "duplex" device. 
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[0083] In the context of a duplex embodiment, each of the two plugs 2002 and 2003 suitably 

include two or more outlet prongs (e.g. prongs 2004 and 2005 for plug 2002, and prongs 
2006 and 2007 for plug 2003) that can be inserted into the holes of a conventional electrical 
receptacle. In accordance with various electrical standards, one of the prongs 2005/2007 
corresponding to the electrically active or "hot" portion of the electrical receptacle may be 
slightly larger in size than the other prong 2006/2001, which generally corresponds to 
"neutral" or "ground". Although not shown in FIG. 20, a third "ground" prong may also be 
present on alternate embodiments of each electrical plug 2002/2003. 

[0084] Because device 20000 includes multiple plugs 2002/2003, each of which is designed 

to be inserted into one outlet in a multi-outlet receptacle, each prong 2006/2007 of one or 
more of the plugs 2003 is configured to adapt or otherwise move, rotate, translate, etc. and/or 
to accommodate receptacles of varying dimensions. For example, in one embodiment, each 
prong 2006/2007 is free to move within the confines of a slot 2008 formed in housing 2001. 
The size of slot 2008 suitably corresponds to the extent of movement required by a particular 
embodiment. For device 2000 to accommodate both conventional North American standard 
and GFCI duplex receptacles, for example, a movement of about 1/8 - 1/4 inch (or about 1-4 
millimeters) may be sufficient. Of course the exact amount of movement needed will vary 
from embodiment to embodiment, and may be based upon electrical standards, building 
codes and the like. 

[0085] In various embodiments, to adapt, as a user inserts device 2000 into an electrical 

receptacle, the movable prongs 2006/2007 suitably translate and/or rotate as appropriate to 
interface with the outlet. For example, in the embodiment shown in FIG. 20, prongs 
2004/2005 are inserted into the topmost outlet of the receptacle, and movable prongs 
2006/2007 suitably adjust to the outlet holes of the bottom outlet as device 20000 is inserted 
into the receptacle. Prong placement and insertion may be further aided by designing the 
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length of prongs 2006/2007 to be shorter than the length of non-movable prongs 2004/2005, 
for example, or by shaping movable prongs 2006/2007 with a beveled, slanted, rounded or 
similar-shaped edge. 

[0086] With reference now to FIG. 21 A, a device 2000 which adapts via rotatable prongs 

2006/2007 is shown. Although prong 2007 is not visible in the view shown in FIG. 3 A, the 
structures shown for prong 2006 could be readily implemented on the other prongs of device 
2000. Prong 2006 is suitably fashioned with a notch or hole that is capable of accepting a 
pin 3000 or other outcropping so that the pin serves as a pivot point for prong 2006. Pin 
3000 is any pivot point that is rigidly fixed with respect to housing 2001. In one 
embodiment, pin 3000 is fashioned as an outcropping of housing 2001 through appropriate 
fabrication techniques such as injection molding. Alternatively, pin 3000 may be 
implemented as a separate metal, plastic other object that may be inserted into a groove, hole 
or other recession in housing 2001 such that pin 3000 is rigidly held in place. A spring 3001 
or other elastic member (such as a plastic finger, a rubber band, or any other structure) may 
be optionally provided to bias prong 2006 into a desired initial position or to hold prong 
2006 in place prior to or after insertion. Spring 3001 may be coupled to any point of prong 
2006, and may be attached to housing 2001 at any anchor point 3002. 

[0087] In this embodiment, prong 2006 rotates about pin 3000 in response to the position of 

the outlet receptacle to adapt to the receptacle. For example, as an external force is applied 
to device 2000, prong 2006 suitably rotates about pin 3000 such that prong 2006 is guided 
within slot 2008 to the outlet hole as appropriate. As with the prior embodiments, prong 
2006 may be shaped in any convenient fashion to assist in guiding prong 2006 to the outlet 
hole. 

[0088] With reference now to FIG. 2 IB, another exemplary embodiment of a device 2000 

suitably includes one or more prongs 2006/2007 that adapt by translation with respect to 
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housing 2001 to accommodate receptacles of varying dimensions. Prong 2006 suitably has a 
front face 3005 that interfaces with housing 2001 to allow prong 2006 to slide or otherwise 
laterally move within the confines of groove 2008. In a further embodiment, prong 2006 
includes a tongue, flange or other outcropping that slides within a groove or other guide on 
housing 2001 to guide the lateral movement of prong 2006 with respect to housing 2001. As 
with the prior embodiment, an optional spring 3001 or other biasing mechanism may also be 
provided to bias prong 2006 toward an anchor point 3002 or other point on housing 2001. 
Similar to the rotational embodiment described above, in operation, an insertion force 
provided by the user overcomes the bias force of spring 3001 to allow prong 2006 to move 
laterally within groove 2008 to interface with the outlet receptacle. 
[0089] FIGS. 21C-D are side and top views, respectively, of an exemplary prong 2006/2007 

that may be used to implement rigid or movable prongs in a device 2000. With reference to 
FIGS. 21C-D, an exemplary prong 3000 suitably includes two legs 3003 and 3004 that 
receive the prongs of an external appliance such as a hair dryer, lamp, curling iron, kitchen 
appliance or the like. Prong 2006/2007 also includes a front face 3005 that slides or rotates 
with respect to housing 2001 as described above in conjunction with FIGS. 21A-B, and may 
include a hole 3006 in any appropriate location to receive spring 3001 or another elastic 
biasing member. As best seen in FIG. 21C, prongs 2006/2007 may be formed such that the 
portion 3007 internal to housing 2001 (FIG. 20) is not aligned with the external portion 
3008. In such embodiments, the non-linear structure of prong 2006/2007 further enhances 
rotation, translation or other movement as may be appropriate. Prongs 2006/2007 may be 
fashioned from any available material such as metal or plastic. In a further embodiment, 
prongs 2006/2007 are made from an electrically- conductive material such as copper, 
aluminum or the like. 
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[0090] FIGS. 22A-B show top and cutaway views of a device which adapts using movable 

outlet prongs similar to the device illustrated in FIGS. 21A-D. An exemplary device 2000 
suitably includes a housing with one or more outlet faces 4000 capable of receiving the 
prongs of an electrical plug from an external device (e.g. a radio, hair dryer, curling iron, 
electric razor, clock, lamp, kitchen appliance, or the like). Outlet faces 4000 suitably 
correspond to the two electrical plugs 2002/2003 disposed within housing 2001, as described 
more fully below. Housing 2001 may be fashioned of thermoformed or injection-molded 
plastic, metal, ceramic, glass or any other convenient material. Either or both of plugs 2002 
and 2003 may be formed with the exemplary structures shown in FIGS. 22A-B, or with any 
other plug structure. 

[0091] With reference to FIGS. 22A-B, housing 2001 of device 2000 suitably includes a 

front face 4001 and a back face 4002 encompassing plugs 2002/2003, as well as the various 
components applicable to the type of device the present invention is embodied in. Each plug 
2002/2003 includes a set of prongs 2004/2005, 2006/2007 that interface with the prongs of 
an external device. In the stationary prong structure shown in FIG. 22A, each prong 
2004/2005 is formed to include legs 3005/3003 as described above to electrically connect the 
prongs of the external device with one of the outlets in the receptacle. Prongs 2004/2005 
may be formed such that front face 3005 of each prong is rigidly held in place within the 
back face 4002 to prevent movement of the prongs with respect to housing 2001. In the 
movable structure shown in FIG. 22B, the prongs of an external device are guided and held 
in place by legs 3003 and 3004, which may be physically isolated from the external sliding 
portion 3008 (FIG. 21C). A gap 4003 may be provided such that prongs 2006/2007 are 
allowed to translate along front face 3005, as guided by slot 2008 (FIG. 20). Alternatively, a 
rotational, trans lational or other structure such as those described above could be used. 
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[0092] For the sake of brevity, conventional electrical and mechanical design techniques 

used in developing various multiplexing devices (and the various components thereof) are 
not described in detail herein. Accordingly, devices disclosed herein may be readily 
modified to create equivalent embodiments through application of general electrical and 
mechanical principles. In a still further embodiment, the uppermost set of prongs may be 
configured to adjust to variations in receptacle size in addition to or in place of the 
lowermost prongs, as shown in the Figures herein. Moreover, although the general concepts 
of self-adjustability have been described with reference to a vapor dispensing device herein, 
these concepts may be readily applied to other equivalent electrical devices such as air 
filters, nightlights, audio speakers, wireless control devices, timers and the like. 

[0093] Finally, while the present invention has been described above with reference to 

various exemplary embodiments, many changes, combinations and modifications may be 
made to the exemplary embodiments without departing from the scope of the present 
invention. For example, the various components may be implemented in alternate ways. 
These alternatives can be suitably selected depending upon the particular application or in 
consideration of any number of factors associated with the operation of the system. In 
addition, the techniques described herein may be extended or modified for use with other 
types of devices. These and other changes or modifications are intended to be included 
within the scope of the present invention. 
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